INTRODUCTION
Mice transgenic for immunoglobulin genes have been utilized to study the control of expression of these genes as well as the regulation of the encoded antibody molecules (reviewed in Storb, 1988) . In addition to specific effects upon endogenous Ig genes, transgenes can exert more global influences on early B-lymphocyte development. Two different lines of mice transgenic for mu heavy-chain genes have been shown to lack the major population of bone marrow derived B cells (Herzenberg et al., 1987) or have an altered pre-B-cell compartment (Nussenzweig et al., 1988) , indicating a perturbation in early B-cell development.
We haee investigated the nature of the changes in the early B-lymphocyte lineage cells in Ig y2B
heavy-chain transgenic mice (Tsang et al., 1988) evaluating this developmental compartment using lymphoid bone marrow cultures (LBMC, Whitlock and Witte, 1982; reviewed in Denis and Witte, 1989) . These cultures allow the study of B-lymphocyte commitment and differentiation from a multipotential progenitor in vitro Dorshkind, 1986; Muller-Sieburg et al., 1986) . Mice transgenic for a functionally rearranged y2b Ig heavy chain were utilized for these studies. Cells expressing endogenous mu could be easily discriminated from those expressing the transgene, obviating the need for allotypic analysis (Herzenberg et al., 1987) or interspecies studies (Nussenzweig et al., 1988 aFresh bone marrow was transformed with A-MuLV and cloned in agar as previously described (Whitlock et al., 1983) . Data are derived from the analysis of 12 transgenic and 10 normal littermate-derived cell lines, as described in the text. The lgH gene configuration is the percent of total alleles; 2/24 alleles in the transgenic cell lines were deleted. A 5' D probe was used to differentiate DJ from VDJ rearrangements .
The IgH gene configuration of these cell lines was also examined using a JH probe ), a 5' of JH probe (Weaver et al., 1985) and a 5'D probe . It has been demonstrated that the initial event that takes place in the heavy-chain respectively, has not yet taken place . By using these analyses, it was shown that all cell lines had undergone at least D-J rearrangement ( (Rusconi and Kohler, 1985; Weaver et al., 1985; Nussenzweig et al., 1987; Manz et al., 1988) or delta (Iglesias et al., 1987) (Whitlock and Witte, 1982; Whitlock et al., 1984) (Fig.  2) . As a population, the LBMC derived from the y2b transgenic mice showed a much greater proportion of germ-line JH region fragment (Fig. 2, 
G EARLY B CELLS IN y2b TRANSGENIC MICE 109
A-MuLV transformation and agar cloning. Coproduction of mu, gamma, and kappa were seen in five of six lines, as evaluated by two-dimensional gel analysis (Fig. 3, panel C) (Fig. 4 , lane D in the first panel) (Alt et al., 1982; Schuler et al., 1988) . These could be seen in the control cell line in lane B, which is an A-MuLV transformant of bone marrow from a severe combined immunodeficient mouse that has two germ-line IgH (Denis un- Second, these same mRNAs were evaluated for the presence of TdT, a molecularly cloned enzyme of the recombinase process (Desiderio et al., 1984; Landau et al., 1987) . Following transcriptional activation of the IgH genes, recombinase enzymes would be activated to effect recombination. Hybridization of the Northern blot with a TdT probe (Landau et al., 1987) Finally, the expression of BP-1, a specific marker of early B lymphocytes important in their differentiation (Cooper et al., 19B6) was evaluated. As shown in Fig. 4, panel 3 (Denis et al., 1984) .
viously (Tsang et al., 1988) . In this study only, the Nucleic Acid Extraction and Analysis 343-1-13 line was utilized.
Fluorescence Analysis
Fresh bone marrow cells were harvested from y2b
Nucleic acids were extracted from tissues and cell lines according to established procedures (Maniatis et al., 1982; Davis et al., 1986) . Southern blot analy-, sis was performed, as previously described (Denis et al., 1984) . Northern blot analys!s was done as pretransgenic and normal littermate mice and stained with FITC-labeled reagents as described in Dorsh-viously described (Tsang et al., 1988 (Rosenberg and Baltimore, 1976 (Witte, 1983) Corning, NY). These cultures were then maintained with eVidence of three D-JH fusions. Proc. Natl. Acad. Sci. as previously described (Whitlock et al., 1984) .
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